Suppression of a temperature-sensitive cdc33 mutation of yeast by a multicopy plasmid expressing a Drosophila ribosomal protein.
The Saccharomyces cerevisiae cdc33ts4-2 mutant produces a temperature-sensitive allele of the cap-binding subunit of eukaryotic initiation factor-4F (also termed eIF-4E). From a Drosophila cDNA library constructed in a multicopy yeast shuttle vector, a clone was isolated which restored the ability to grow at elevated temperature to cdc33ts4-2 cells. The rescuing Drosophila clone encodes a small ribosomal subunit protein, which we name S15a based on its molecular weight and similarity with the Brassica napus S15a ribosomal protein. Transcription of the Drosophila gene, RpS15a, occurs at all developmental stages and is enhanced during oogenesis. The ribosomal protein gene is capable of suppressing other alleles of cdc33 but not an inactivation mutation, suggesting that suppression is dependent upon the presence of the temperature-sensitive eIF-4E protein. Supporting this, Western blot analysis shows that far more eIF-4E protein is present in cdc33 yeast cells expressing the RpS15a gene than lacking it. Levels of other unrelated proteins are unaffected. We propose therefore that the expression of high levels of the Drosophila S15a ribosomal protein in the cdc33 yeast cells leads to a selective stabilization of the temperature-sensitive eIF-4E protein, which accounts for the suppression phenomenon.